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Celebrating 40 years of LANDSAT: Canada’s Contributions 
from the Canada Centre for Remote Sensing,  
Natural Resources Canada 
 
Capturing satellite data 
 
Canada Centre for Remote Sensing (CCRS) has participated in the LANDSAT program since its 
beginning. Since 1972 CCRS has been receiving data from the first LANDSAT mission at the 
Prince Albert Satellite Receiving Station, 
Saskatchewan. Canada was the first country outside 
of the U.S. to receive data from LANDSAT-1. In 
1986 the Gatineau Satellite Station in Quebec was 
added to increase satellite coverage and access. 
Canada has benefited greatly over the past 40-years 
from access to LANDSAT data from the CCRS 
receiving stations. CCRS’ early and ongoing 
participation in LANDSAT has been central to the 
development of a significant Canadian Earth observation capability in Canada. LANDSAT data 
continues to occupy a very valuable niche in the management of our resources, including 
mapping, environmental monitoring, land use, and climate change applications. More recently, 
the LANDSAT data policy has been very well received in Canada by a whole new generation of 
students, scientists, engineers, and decision-makers. To take full opportunity of this policy, 
CCRS satellite stations, working closely with the LANDSAT mission management office, 
contributes to increase the availability of LANDSAT historical data with the introduction of 
older data sets from its Prince Albert Satellite Station archive to free online access. 
 
Manipulating LANDSAT data in the 1970’s and 80’s: 
 
In the infancy of remote sensing, CCRS produced images from LANDSAT data, improved the 
image quality and data calibration methodology, and printed the digital images - a great feat at 
the time!  
 
CCRS scientists developed a system of calibrated reference sites for each spectral band of early 
LANDSAT data, which were used as reference detectors for calibration methodology 
development. The implementation of this calibration methodology worked so well that it 
became the world standard and is still used today. 
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In the mid-1970’s CCRS’ also focused on digital image processing of LANDSAT data. CCRS 
acquired the first Image-100 in 
Canada, a special purpose hardware 
system built by General Electric for 
NASA. The Image-100 was used 
for digital image analysis, in 
particular, for classification. CCRS 
developed and implemented several 
classification algorithms, geometric 
correction methods, and 
atmospheric corrections related to 
LANDSAT data. 
 
From 1980 to 1985, CCRS was the 
first to operate the Digital Image 
Correction System (DICS) which geocoded digital products using LANDSAT Multispectral 
Scanner (MSS) data. The DICS facilitated the use of LANDSAT MSS imagery and its 
integration with geographical databases. The DICS was superseded by the MOSAICS system, 
built under contract to CCRS. 
 
 
LANDSAT Data Utilization in the 1990’s 
 
In the early 1990’s, CCRS produced LANDSAT 
Thematic Mapper (TM) images of Canadian capital 
cities as well as other important Canadian cities.  The 
LANDSAT-5 images in this dataset (from July 1984 to 
September 1989) cover areas approximately 185 km by 
185 km over 17 major Canadian cities, including 
Calgary, Charlottetown, Edmonton, Fredericton, 
Halifax, Iqaluit, Montreal, Ottawa, Québec, Regina, St. 
John's, Saskatoon, Toronto, Victoria/Vancouver, 
Whitehorse, Winnipeg and Yellowknife. 
 
Frank Ahern, a former CCRS scientist, was recognized with the Canadian Remote Sensing 
Society’s Gold Medal in 1991 for his significant contributions leading the atmospheric 
corrections and sensor calibration of LANDSAT data, as well as practical applications of 
satellite and airborne data (optical and radar methods) to rangeland and forestland management.  
 
In 2000 the Quicklook Swath Browser was updated to enable users to query and browse 
LANDSAT-5 and LANDSAT-7 data from CCRS, among other imagery through the CEOCat 
catalogue. Users could download a full swath of imagery along with XML metadata to their 
desktop and import it into a GIS or image processing software package. 
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Significant accomplishments in the 2000’s: 
 
 
In the late 1990’s, CCRS developed a fire mapping tool 
using LANDSAT data. By 2001, this tool evolved into the 
first rapid, national wildfire mapping tool, Hotspot and 
NDVI Differencing Synergy (HANDS), providing burned 
area polygons for wildfires greater than 200 ha. In 2003, 
HANDS was combined with a LANDSAT mapping tool 
developed by CCRS to become instrumental in developing 
an annual National Burned Area Composite. 
 
 
 
In 2003, the National Round Table on the 
Environment and the Economy (NRTEE) published 
Environment and Sustainable Development Indicators 
(ESDI) for measuring the performance of natural 
capital, mimicking the GDP as a measure of economic 
performance. Satellite remote sensing methods proposed by CCRS were selected by NRTEE for 
monitoring 2 of the 6 final ESDIs: forest cover indicator and extent of wetland.  
 
Work on LANDSAT data calibration and sensor cross-calibration led by Philippe Teillet with 
CCRS colleagues greatly enhanced the value of LANDSAT data. In fact, Philippe Teillet was 
recognized by the Canadian Remote Sensing Society with a Gold Medal in 2006 for his 
contributions related to LANDSAT.  
 
Arctic land use change and greenhouse gas inventory over Canada’s North, estimated using 
LANDSAT time series and radar data, were incorporated into Canada’s 2006 report to the UN 
Framework Convention on Climate Change (UNFCCC) for the first time. This work filled an 
information gap in Canada’s UNFCCC reporting, helping to fulfill Canada’s international 
reporting obligations.   
 
LANDSAT has been used extensively to evaluate change detection methods for monitoring 
Ecological Integrity in Canada’s National Parks. CCRS’ Robert Fraser et al. led the 
development of an end-to-end LANDSAT-based change detection system 
for national parks, dubbed Automated Multi-temporal Updating through 
Signature Extension (AMUSE). This system has been adopted by Parks 
Canada to create time series of land cover over national parks - a 
prerequisite for developing and reporting on several higher-level 
indicators of park Ecological Integrity in their State of the Parks reports.  
 
The Satellite Information for Land Cover (SILC) database was 
generated from circa-2000 LANDSAT data to form a representative land 
cover sample of Canada to validate coarse resolution (1km) national land 
cover products. CCRS’ Rasim Latifovic and Ian Olthof showed that the maximum achievable 
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accuracy was equal to the dominant land cover fraction within the coarse resolution pixel 
footprint, highlighting the issues and limitations of traditional pixel-based accuracy assessment 
of coarse resolution products and proposing a more realistic assessment protocol. 
 
In 2005, CCRS’ Ian Olthof et al., developed a LANDSAT 
radiometric normalization procedure to a coarse resolution 
reference image applicable to publicly available, georeferenced 
LANDSAT scenes, and demonstrated its application using data 
from the Centre for Topographic Information (CTI) to create a 
large mosaic of Northern Canada. In 2007, CCRS’ Jack 
Gibson et al. released a new LANDSAT-7 mosaic of the 
Canadian Arctic covering 2.3M km2 using the best data  from 
1999 to 2002. The equivalent of about 280 images was 
assembled to create the mosaic, using a methodology developed 
at CCRS. This is currently the best spatially and radiometrically 
accurate LANDSAT product for the Canadian Arctic. LANDSAT data from both large-area 
mosaics were combined to create a land cover of Canada north of the tree line in Olthof et al., 
2009. This product was merged with similar products from Agriculture Canada and the Canadian 
Forest Service to create complete land cover of Canada at 1:50 000 scale, now available as the 
National Topographic Data Base vegetation layer. 
 
 
Current Research 
 
LANDSAT data is being used by CCRS scientists as a critical input to a project assessing 
ground-based infrastructure in Canada’s North. Satellite-based mapping of permafrost terrain 
represents an efficient means of providing geoscience information over large areas for critical 
infrastructure and development. Led by CCRS’ Rob Fraser, this project will lead to the 
production of a 25-year LANDSAT image stack and a LANDSAT change product showing 
change in fractional vegetation and surface covers.   
 
On-going research at CCRS involves the analysis of LANDSAT data for applications related to 
biomass estimation on Caribou habitat, drought assessment in the Canadian Prairies, and 
environmental monitoring of the Alberta oil sands. 
 
CCRS wishes to congratulate United States Geological Survey (USGS) on the success of the 
LANDSAT mission, and LANDSAT-5 in particular which completed 27 phenomenal years of 
service on March 1, 2011! CCRS wishes USGS the best in the future evolution of the 
LANDSAT program and looks forward to its continued involvement. 
 
 
 
For more information: www.nrcan.gc.ca 
Ce texte est aussi disponible en français. 
 
